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論 文 内 容 の 要 旨 
 
1. Introduction 
The brown planthopper (BPH), Nilaparvata lugens is a serious pest affecting rice in East Asian 
countries including Vietnam. To deal with this pest problem, farmers have been relied mainly on 
chemical pesticides. High pressure of pesticide use has led to increase in pesticide tolerance of BPH. 
The major cause of recent outbreaks of BPH is thought to be the development of insecticide 
resistance.  
This study aimed to: (1) Understand the status of pesticide use for controlling the BPH by farmers 
from the main rice production areas in the Mekong Delta through direct interview; (2)  Evaluate the 
bio-efficacy of some commonly used insecticides by farmers for controlling the BPH under field 
conditions; (3) Determine the current status of insecticide susceptibility of three BPH’s populations 
to some active ingredients from different classes or modes of action collected from three major rice 
production provinces of Tien Giang, Can Tho and An Giang in the Mekong Delta. 
 
2. Present status of pesticide use by farmer in controlling brown planthopper in some Mekong 
Delta provinces 
In this chapter, the following research activities were included: Firstly, three representative rice 
production areas (An Giang, Can Tho and Tien Giang provinces) were selected to conduct the survey 
on farmer practices of rice production, focusing on pesticide use at household level relying on given 
questionnaires. The surveys were carried out in the Spring–Winter season (December 2014 to 
February 2015). 
The results indicated that a majority of respondent farmers improperly used and managed 
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pesticides. The surveys demonstrated that there were four main insect pests that farmers had known 
in the rice fields, 15 active ingredients of insecticides, 11 fungicides and 6 herbicides were used to 
control rice pests. Seven types of common insecticides were used to control the BPH, including 
pymetrozine, thiamethoxam, fenobucarb, dinotefuran, fipronil, imidacloprid and mixture of 
pymetrozine and buprofezin. Especially, in the last 5 years, farmers used 10 different groups of 
insecticides with different modes of action for controlling different insects in rice field. More 
importantly, high proportion of farmers have been found to spray insecticides many times per a rice 
season (4-6 sprays per season) and use higher dose than label recommendation from 1.5 to 2 times. 
 
3. Bio-efficacy evaluation of some insecticide against rice BPH in the rice field 
Based on the interviewed results, the most commonly used insecticides were chosen to evaluate 
their bio-efficacy against BPH under field conditions. Two experiments were conducted from 2014 
to 2015 in two seasons. The trials were carried out in randomized complete block design, three 
replications with 8 treatments (7 active ingredients including buprofezin, imidacloprid, dinotefuran, 
sulfoxaflor, pymetrozine, fipronil, fenobucarb, and an untreated control). 
The results indicated that, most of the insecticides tested, including buprofezin, imidacloprid, 
fenobucarb, fipronil, sulfoxaflor were low effective for controlling BPH (less than 65% efficacy). 
Only two active ingredients tested (dinotefuran and pymetrozine) were still effective (higher than 
70% efficacy). The decline in insecticide efficacy in this study may be due to overuse of these 
insecticides for a long time, leading to the development of insecticide resistance. 
 
4. Insecticide resistance status of BPH in the Mekong Delta 
Status of the insecticide susceptibility of three BPH populations from  three provinces of the 
study site was evaluated. Ten active ingredients were tested. The insecticide susceptibility of BPH 
was carried out using topical and dipping application methods. The number of dead BPH was 
recorded at 24h for topical application method and at the 120h for dipping application method after 
treatment of insecticides in order to determine LD50 (Lethal dose required to kill 50% of the 
population), LC50 (Lethal concentration required to kill 50% of the population), Ri (Resistance index) 
and RR (Resistant ratio) values. 
Results showed that: LD50, LC50 and Ri of insecticides on three sources of BPH populations were 
significantly higher than the susceptible strain. It can be concluded that BPH at these three locations 
were highly resistant to fenobucarb, imidacloprid, profenofos and nitenpyram, and beginning 
resistant to dinotefuran and sulfoxaflor at the time tested. There were significant differences in LD50 
values for fenobucarb, imidacloprid, profenofos, dinotefuran, nitenpyram and sulfoxaflor in the BPH 
- 3 - 
 
populations collected from the three provinces compared to susceptible BPH population (control) in 
both years of study (χ2 test , P ≤ 0.05); however, there was no significant differences in LD50 values 
among three tested populations of BPH. 
Regarding RR of the three BPH populations to pymetrozine and emamectin benzoate in 2015 were 
lower than that in 2014 with the resistance in a range of low to medium levels. Nevertheless, the RR 
of three BPH populations collected from the three provinces for buprofezin and thiosultap sodium 
was medium and high levels, respectively. 
 
5. General discussion 
The low efficacy of active ingredients of insecticides such as fenobucarb, imidacloprid and 
profenofos against the BPH populations from three representative rice production provinces 
obviously demonstrates the development of resistance to those active ingredients in the populations. 
The incidence of chemical resistance in the region could be due to a number of reasons, such as 
high selection pressure of inexpensive insecticides, traditional calendar spraying, easy acceptance of 
recommendations by local pesticide distributors, following the chemical used by neighboring 
farmers. The present study demonstrated that BPH could not appear the cross-resistance between 
imidacloprid and dinotefuran at the study time (2015 – 2016). This fact suggests that neonicotinoid 
substitutes could be compatible for controlling BPH. The low efficacy of newly released active 
ingredient of sulfoxaflor could be due to the similar chemical structure and mode of action with 














聞きとり調査の結果，Tien Giang，Can Tho，An Giang の各州では，ウンカの防除を目





















メトロジン安息香酸塩に対する RR（抵抗性比）は 2014 年の採集個体群のそれよりも低く，
低ないし中程度の抵抗性をしめした。いっぽう，ブフェロフェジンとチオスルタップについ
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審 査 報 告 概 要 
 
 ベトナム南部のメコンデルタ地方では，イネの主要害虫であるトビイロウンカを管理する
ため，化学合成殺虫剤の使用が一般的である。本論文では，詳細な現地調査をもとに，同地
方ではいくつかの殺虫剤が推奨される施用回数をはるかにこえて散布されていること，その
一方で，ブプロフェジン，イミダクロプリド，フェノブカルブ，フィプロニル，スルホキサ
フロルといった化学合成殺虫剤の圃場における殺虫効果が低下していることをあきらかに
した。さらに室内実験の結果，イミダクロプリドやニテンピラムといったネオニコチノイド
系殺虫剤やブプロフェジンなどの昆虫成長制御剤に対する高い抵抗性が，同地方で採集され
たトビイロウンカ個体群において発達していることがあきらかとなった。研究テーマの妥当
性，研究方法の適切性，論旨の妥当性，独創性，体裁にかんがみて，本論文はいずれも東京
農業大学大学院農学研究科の学位論文審査基準をみたしており，審査員一同は博士（国際農
業開発学）の学位を授与する価値があると判断した。 
